GAMELINE CARTRIDGE FUNCTIONAL, FUNCTIONAL SPECIFICATION 


November 23, 1982 


1.0 INTRODUCTION 


The purpose of the Gameline cartridge is to allow the loading of programs 
into Atari VCS by means of the domestic switched telephone network. The cartridge 
plugs into the cartridge slot on the front of the Atari, in the same manner as any 
other VCS cartridge. The cartridge has a standard, modular telephone jack that is 
used to connect the cartridge to the customer's telephone line. The cartridge 
contains lOK bytes of memory, 2K bytes of which are backed up by an internal 
battery. The battery is a customer-supplied 9V alkaline transistor battery which 
also supplies the modem circuits. 

2.0 ATARI VCS INTERFACE 

2.1 INTERFACE CONVENTIONS 


The interface to the VCS consists of 13 address lines labeled AO through A12, 
8 data lines labeled DO through D7, +5V with up to 150 mA available, and ground. 

In normal use, addresses 0 through OFFF refer to addresses in the cartridge. The 
processor in the VCS is a 6507, running at a clock rate of 1.193182 Mhz. 

Although all of the addresses in the range of 0 to OFFF decode to a memory or 
10 location in the VCS, many of the addresses are redundant. The cartridge makes 
use of the addresses as follows: 


0480 

+ 

MAP 

Load 

map 

register 

0 with MAP 


0580 

+ 

MAP 

Load 

map 

register 

1 with MAP 


0880 

+ 

MAP 

Load 

map 

register 

2 with MAP 


0980 

+ 

MAP 

Load 

map 

register 

3 with MAP 


0C80 

+ 

MODEMX 

Load 

modem command 

register with 

MODEMX 

0D80 

+ 

DTMFX 

Load 

the 

DIME dial 

register with 

DTMFX 

0680 



Increase 

write strobe timing 



By reading from the locations shown, a program in the cartridge causes the address 
lines to have the values given. This causes the function shown to be performed. 
The reason for this roundabout method of implementing output functions is that the 
write strobe from the 6507 is not in the Atari VCS interface. 

2.2 MEMORY ORGANIZATION 


The cartridge memory consists of three segments, divided as follows: 

a) 4K bytes of read-only memory, containing the code needed to run 
the system on a cold start. This includes the program for loading 
data via the telephone. 

b) 8K bytes of read-write memory. This will hold the information 
received via the telephone lines. This memory loses its contents 
when power is turned off on the VCS. 



2 


c) 2K bytes of non-volatile read-write memory. 

This corresponds to a total of 14K bytes of memory. However, as discussed above, 
only 4K of logical address space is available to the cartridge. Also, there is no 
simple way to determine that the processor is performing a write operation, 
in order to circumvent these problems, the cartridge contains four mapping 
registers, numbered 0 through 3. These control the translation of logical to 
physical addresses of each IK segment of the available address space. Each map 
register is organized as follows: 

DO - D3 Physical block number 

D4 Not used 

D5 and D6 Operating mode of this block 

The physical blocks are organized as follows: 

0-3 Read-only memory 

4-13 Read-write memory, blocks 4 and 5 are non-volatile. 

The operating modes are defines as follows: 

0 = Read-only mode. All accesses to this block are treated as read 
operations. 

1 = Write-only mode. All accesses to this block are treated as write 

operations. 

2 = Double-cycle mode. This mode operates as follows: When an access 

is made to any block in double-cycle mode, the address is latched, 
if a second access is made to the same address without any intervening 
access to any block in double-cycle mode, the second access is treated 
as a write operation. The first access after changing any map register 
is always treated as a read access. Repeat accesses to the same address 
cause alternating read and write cycles. 

3 = Undefined. 

On power-up, all of the map registers are cleared. This maps the lower IK of ROM 
into all four pages of logical address space, in read-only mode. The startup jump 
is to the last locations in this IK block. 

3.0 TELEPHONE INTERFACE 

3.1 Modem 


The modem interface consists of read register and a write register. The 
write register is written as given in paragraph 2.1. The modem register, MODEMX 
has the following definition: 

DO = Transmit data. A one transmits 1200 Hz and a zero transmits 2200 Hz 
D1 = Transmit enable. A one turns on the transmitter. 

D2 = 900 Hz enable. A one on D2 and DO causes a 900 Hz soft turn-off tone 
to be sent. 

D3 = Off-hook. A one causes the modem to go off-hook. 

D4 = Modem power. A one turns on power to the modem circuits. 

D5 = 1/0 Read enable. This bit, if set, causes address 1FF8 to be 
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the modem read register, and addresses IFCO through IFDF to be the 
cartridge serial number. 

D6 = Unused - must be zero. 

If bit D5 of the modem write register is a one, address 1FF8 is the modem 
read register. This consists of four bits, defined as follows: 

D7 = Receive data, in the same polarity as given for transmit data. 

D6 = Carrier detect. A one indicates incoming carrier. 

DO & D1 = Latched write data. See paragraph 5.0. 

These signals are not combined in any way. If D6 is zero, D7 is meaningless. 

The modem circuitry itself is powered by means of a 9V alkaline battery, 
which also supplies the non-volatile memory in the cartridge. The modem is 
designed to be compatible with a Bell 202 modem without the full duplex reverse 
channel. 

3.2 DTMF Dialer 


The DTMF dialer is controlled by the DTMF dial register, as given in 
paragraph 2.1. The bits of this register are defined as follows: 

DO, D1 - Low group tone control. The control values are as follows: 

0 = 697 Hz 

1 = 770 Hz 

2 = 852 Hz 

3 = 941 Hz 

D2, D3 - High group tone control. The control values are as follows: 

0 = 1209 Hz 

1 = 1336 Hz 

2 = 1477 Hz 

3 = Not implemented 

D4 - Dial enable. If D4 = 1, the two DTMF tones specified are transmitted. 
In order to do DTMF dialing, the modem register must be set up with both off-hook 
and modem power enabled, and the modem transmitter disabled. 

3.3 Part 68 Requirement 

Part 68 requires that the modem level not exceed -9dBm under all conditions. 
Therefore, the modem contains the following features: 

1) The transmit data and DTMF levels are set by a zener diode 
and are independent of the Atari supply and the 9V battery. 

2) The hardware prevents the data and DTMF tones from being 
applied together. 

When power is first applied, the modem register is cleared. This leaves the line 
on-hook. 


The modem will meet other part 68 requirements such as out of band power-up 
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longitudinal balance and transient protection. 
4.0 CARTRIDGE SERIAL NUMBER 


The cartridge contains a 32X8 PROM that is used to store a unique number for 
each cartridge. This number is read by setting bit D5 of the modem write register 
to a one, as given in paragraph 3.1. This causes the 32 bytes of the PROM to 
appear at addresses IFCO through IFDF. 

5.0 MEMORY STROBE ADJUSTMENT 


On every cartridge write cycle, the 2 LSB's of the data bus are clocked into 
a pair of flip-flops. These flip-flops can be read as the 2 LSB's of the modem 
read register as given in paragraph 3.1. On starting the software should try to 
write several data patterns to any cartridge RAM location, checking the results by 
reading D1 and DO of the modem read register. if the data is not written 
correctly, perform a read operation on address 0680 to increase the write cycle 
timing. When correct operation is obtained or when five read operations to 0680 
have been performed, perform one more read operation on 0680. Do not perform over 
6 total read operations on address 0680. 

6.0 COLD START 


On cold-start the software must not perform any operation that would cause 
the processor to access any location in the lower 4K of memory, for at least ^ 
second after starting. This will allow time for the cartridge logic to lock up to 
the Atari cycle. Failure to wait may cause spurious setting of the mpa registers 
and/or spurious write cycles to the non-volatile memory. 
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The previous pages were re-typed from the original document that follows this page. 
This was done because of the poor quality of the documents due to degradation 
resulting from repeated photocopy cycles. 

The following pages are scans from the original document and are being included for 
completeness. 
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1.0 INTRODUCTION 



The purpose of the Cameline cartridge is to allow the loading of progr^uns 
into Atari VCS by means of the domestic switched telephone network, Th6 car¬ 
tridge plugs> into the cartridge slot on the front of the Atari, in the same 
manner as any Other VCS cartridge. The cartridge has a standard, modular tele¬ 
phone jack that 41 s used to connect the cartridge to the customer's telephone 
line. The^cartri^ contains lOK bytes of memory, 2K bytes of which are backed 
up by an inters battery. The battery is a customer-supplied 9V alkaline 
transistor •battery which also supplies the modem circuits. 
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This corresponds to u total of l/iK bytes of memory. However, as discussed above, 
only 4K of logical address space is available to the cartridge. Also, tliere is 
no simple way to determine that the processor is performing a write operation. 

In order to circumvent these problems, the cartridge contains four tnapping regis¬ 
ters, numbered 0 through 3. These control the translation of logical to physical 
addresses of each IK segment of the available address space. Each map register 
is organised as follows: 

DO - D3 Physical block number 

D4 Not used 

D5 and D6 Operating mode of this block 
Tlie physical blocks are organized as follows;. 


0-3 Read-only memory 

4 - 13 Read-write memory, blocks 4 and 5\ are non-volatile. 

The operating inodes are defined as follows: 
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the modem read register, and addresses IFCO through IFDF to 
be the cartridge serial number. 

D6 = Unused - must be zero. 

If bit U5 of the modem write register is a one, address 1 FF8 is the modem 
read register. This consists of four bits, defined as follows: 

D7 = Receive data, in the same polarity as given for transmit data, 

D6 *= Carrier detect. A one indicates incoming carrier. 

DO & D1 = Latched write data. See paragraph 5.0. 

These signals are not combined in any way. If D6 is zero, D7 is meaningless. 

The modem circuitry itself is powered by means of a 9V alkaline battery, 
which also supplies the non-volatile memory in the cartridge. The modem is 
designed to be compatible with a Bell 202 modem without the full-duplex reverse 
channel. 

3.2 DTMF Dialer 


The DTMF dialer is controlled by the DTMF dial register, as given In para¬ 
graph 2.1. The bits of this register are deflne<|i:-as follows: 


DO, D1 - Low group tone control. The control values are as follows: 
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longiluditiaJ balance and transient protect 


4.0 cartiui.x;e serial number 


The cartridge contains a 32X8 PROM that is used to store a unique number 
for each cartridge. This number is read by setting bit D5 of the modem write 

register to a one, as given in paragraph 3.1. This causes the 32 bytes of the 

PROM to appear at addresses iFCO through IFDF. 

5.0 MEMORY STROBE ADJUSTMENT 

On every cartridge write cycle, the 2 LSB's of the data bus are clocked 

into a pair of flip-flops. These flip-flops can be read as the 2 LSB's of the 

modem read register, as given in paragraph 3.1. On starting, the software 
should try to write several data patterns to any cartridge RAM location, 
checking the results by reading D1 and DO of the modem read register. If the 
data\^is not written correctly, perform a read operation on address 0680 
to Increase the write cycle timing. When correct operation is obtained or when 
five read operations on address,0680 have been performed, perform one more read 
op^ation on 0680$Do ■ tioC perform over 6 total read operations on address 0680 
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